Effect of fructose on the biochemical toxicity of hydrazine in isolated rat hepatocytes.
Rat hepatocyte suspensions were incubated with various concentrations of hydrazine (0, 8, 12, 16, 20 mM) for 1, 2 and 3 h. In some experiments fructose (10 mM) was added either during the preincubation period, or 1 h after the start of hydrazine treatment. In certain experiments in which fructose was added, the glycolytic inhibitor sodium fluoride (3 mM) was also added during the preincubation period. Hepatocytes incubated with hydrazine alone demonstrated both a concentration- and time-dependent loss of cell viability as measured by increased Trypan blue uptake and lactate dehydrogenase (LDH) leakage. These parameters were reduced and delayed by fructose when added either before or 1 h after hydrazine treatment. There was also both a concentration- and time-dependent loss of ATP and reduced glutathione (GSH) content with hydrazine treatment. Moreover, fructose caused an initial rapid depletion of ATP but thereafter ATP levels were increased in control hepatocytes. Fructose reduced both the depletion of ATP and GSH in hydrazine- treated hepatocytes. Urea synthesis was inhibited by all concentrations of hydrazine studied but fructose treatment after 1 h did not alter this. This study also demonstrated that fluoride, an enolase inhibitor, abolished the protection against depletion of ATP levels provided by fructose, without affecting cell viability or GSH levels. These findings suggest that the cytotoxicity of hydrazine and its effects on urea synthesis and GSH levels are not a direct result of ATP depletion. The protective effects of fructose against the cytotoxicity may be due to a direct interaction with hydrazine.